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Abstract
Objective: Preclinical animal studies show that cannabinoid CB1 receptor (CB1R) orthosteric antagonists/inverse agonists have strong anti-addiction effects against many addictive drugs. However, development of CB1R orthosteric antagonists/inverse agonists was terminated in 2008 due to significant side-effects (anxiety, depression, suicidal ideation) in clinical trials and use in Europe of the lead CB1R orthosteric antagonist/inverse agonist SR141716 (rimonabant). We propose that neutral CB1R antagonists (lacking inverse agonism) or CB1R negative allosteric modulators (binding to transmembrane allosteric sites rather than extracellular orthosteric sites) may have therapeutic anti-addiction potential without unwanted effects. Methods: We evaluated the effects of these three types of CB1R ligand in animal models relating to drug addiction -including intravenous drug self-administration and drug-enhanced electrical brain-stimulation reward (BSR). Results: We found that 1) the inverse CB1R agonist SR141716 (3, 10 mg/kg, i.p.) significantly inhibited cocaine, heroin, or nicotine self-administration and cocaine-enhanced BSR in laboratory rats; but SR141716 itself produced dysphoric effects in the BSR model; 2) the CB1R neutral antagonists AM4113 and PIMSR1 (3, 10 mg/kg) significantly attenuated cocaine, nicotine, or heroin self-administration and cocaine-enhanced brain-stimulation reward; by themselves, the two compounds had no effect on basal BSR functions; 3) the CB1R negative allosteric modulators (NAMs) GAT358 and GAT369 (10, 20 mg/kg) altered neither nicotine-enhanced BSR nor basal BSR functions. Conclusions: Neutral CB1R antagonists appear more promising than CB1R orthosteric antagonists/inverse agonists or CB1R NAMs in medication development for treatment of drug abuse and addiction.
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Reduction of sensitivity to nicotine aversion in repeated nicotine-injected rats
Hyunchan Lee, Jihyun Noh Dankook University, Republic of Korea

Abstract
Nicotine not only stimulates brain reward circuits to establish and maintain the tobacco smoking habit, but also produces aversive reactions to nicotine after initial exposure, due to its noxious properties. To determine the effects of repeatedly exposed nicotine on the sensitivity to nicotine aversive behavior in rats, we performed the two-bottle free choice test for nicotine-injected rats in a nicotine concentration difference. At first test day, saline-injected rats showed nicotine indifference, but nicotine-injected rats more preferred nicotine water. Whereas saline-injected rats presented increased nicotine preference during two days against a preferable low dose of nicotine, nicotine-injected rats showed no significant alteration of nicotine preference. This result implies that the repeated nicotine preexposure mitigates the nicotine aversive behaviors against the new nicotine choice. In a high concentration of nicotine preference test, both saline-and nicotine-injected rats showed nicotine aversive behavior but the nicotine consumption in nicotine-injected rats more increased than that of saline-injected rats. Importantly, whereas nicotine preference in saline-injected rats reduced when the dose of nicotine water increased, there was no significant difference in nicotine-injected rats. There was similar to sweet saccharine preference for positive reward and bitter quinine preference for negative avoided reward in both saline-and nicotine-injected rats, suggesting that the alteration of nicotine preference is nicotine specific, possibly via nicotine specific regulating system. Taken together, we demonstrate that repeated nicotine exposure reduce the sensitivity to nicotine aversive behaviors in rats. This phenomenon would provide a new insight to the feasibility of developing novel therapeutic agents for nicotine addiction that act by enhancing nicotine avoidance. (supported by NRF-2013R1A1A1057712 and NRF-2014R1A2A2A04007391) 
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Involvement of dorsohippocampal orexin-2 receptors in drug-dependency: A psychopharmacological study Bahman Sadeghi * *Shahid Beheshti University of Medical Sciences, the Neuroscience Research Center, Tehran, Iran Bahmans1983@yahoo.com Abstract It has been revealed that orexinergic system is engaged in reward processing and drug addiction. In this study, the effect of intrahippocampal CA1 administration of orexin-2 receptor (OX2r) antagonist on the acquisition, expression and extinction of morphine-induced place preference in male Wistar rats was scrutinized in order to investigate the effects of antagonist on suppression of drug-seeking behavior. Animals weighing 230-280 g were bilaterally implanted with two separate cannulae into the CA1 region of the hippocampus. Conditioned place preference (CPP) was induced by subcutaneous injection of morphine (5 mg/kg) during a 3-day conditioning phase. In this investigation, three experimental plots were designed; TCS OX2 29, as a selective antagonist of orexin-2 receptors (OX2rs), was dissolved in DMSO 12%, prepared in solutions with different concentrations (1, 3, 10 and 30 nM) and were microinjected into the CA1 region of the hippocampus (0.5 µl per side). Conditioning scores and locomotor activities were recorded during the test. The results demonstrate that morphine-induced CPP was remarkably attenuated in subjects which received intrahippocampal OX2r antagonist during the acquisition and expression phases. The effect of TCS OX2 29 on the reduction of morphine CPP in the acquisition phase was dose-dependent and also was more pronounced during the acquisition than the expression. Furthermore, higher concentrations of TCS OX2 29 facilitated extinction of morphine CPP and reduced the extinction period. Nevertheless, the administration of TCS OX2 29 solutions did not have any influence on locomotor activity of all phases. Taken together, these findings suggest that OX2rs in the CA1 area of the hippocampus are involved in the development
